Intranasal administration of a recombinant adenovirus expressing the norovirus capsid protein stimulates specific humoral, mucosal, and cellular immune responses in mice.
Norovirus (NV) is a major cause of acute, epidemic nonbacterial gastroenteritis in individuals of all ages. The immunological mechanism of NV infection and the approaches used to prevent infection remain to be elucidated. In this study, the specific immune responses of BALB/c mice were assessed following intranasal immunization with a recombinant adenovirus vector expressing the genogroup II4 (GGII/4) norovirus capsid protein. Analysis of IgM, IgG, and IgA antibodies specific for the recombinant virus-like particles (VLPs) of NV demonstrated that a high level of humoral immunity developed following immunization. Mucosal immune responses were also detectable in stool, intestinal homogenates, lung homogenates, and lung lavage samples. Specific cellular immune responses were observed in NV VLPs-restimulated splenocytes by ELISPOT and Th1/Th2 cytokine cytometric array (CBA). Serum IgG subclass analysis showed that a balanced Th1- and Th2-like cellular immune response was induced in BALB/c mice following immunization with recombinant adenovirus. These findings demonstrate that the intranasal immunization of a recombinant adenovirus expressing the NV capsid protein is an efficient strategy to stimulate systemic, mucosal, and cellular Th1/Th2 immune responses in mice, and could serve as a novel approach for designing NV vaccines.